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The aberrant expression and function of certain receptors in tumors and other
diseased tissues make them preferable targets for molecular imaging. PET and
SPECT radionuclides can be used to label specific ligands with high affinity for
the target receptors. The functional information obtained from imaging these
receptors can be used to better understand the systems under investigation and
for diagnostic and therapeutic applications.
Interactions between integrin and their receptors are emerging as an important
group of signal transduction. Of the known integrin, integrin αvβ3 has gained
attention because of its role in promoting cancer metastasis and cell
differentiation. Integrin αvβ3 has a higher expression on many kinds of tumors
and new blood vessels. Previous clinical ans preclinical observations suggest that
the level of the expression the integrin αvβ3 could be used as a predictive marker
of tumor. All of those indicate that integrin could be an important target for the
imaging of primary tumor and metastases tumors, possibly providing important
prognostic information, or for the monitoring of therapies. So it is necessary to
quantify integrin levels in vivo noninvasively, and over time.
These become possible because of developments in high spatial resolution
animal PET or SPECT scanners with a proper labeled ligand. The small peptide
which combinate wth integrin receptor specifically, can be used as the ligands to
block signals effectively.
In this study, peptide was labeled with 18F, and evaluated as a novel probe for
imaging the expression of integrin and VEGF with MciroPET.
Firstly, since a free ε-NH2 group of Lys was existed in the structure of RGD-A7R,
18F labeling peptide through acylation method would be a suited choice. 18F-
SFBwas successfully prepared using TRACERLab FXFN synthesizer from GE













43±3.9% (n=5) with a RCP of more than 98% within 60 min (EOS), which
included the time for Solid Phase Extraction purification.
Then, with 18F-SFB as labeling prosthetic group, 18F-RGD-A7R was produced in
a decay-corrected radiochemical yield (RCY) of 8.3±3.1%, a specific radioactivity
of 200 GBq/μmol (n=5).
Stability of 18F-RGD-A7R in vitro and in vivo were investigated, and results show
it was stable enough. Biodistribution of this trace was carried out in mice bearing
U87MG glioma tumor. Fast clearance of 18F from non-target tissues and specific
uptakes by tumors realized higher tumor-to-muscle ratio() and tumor-to-blood
radio () 60 min post injection (p.i.). Clear difference was observed between the
blocking andun blocking experiments in biodistribution and micro-PET
experiments. Results revealed that this tracer is receptor specificity, however, it
may be not suitable for tumor diagnosing currently, which may be interfered by
much higher uptakes of radioactivity in kidney. Doubtless, due to receptor
specificity, its potential to image RGD-A7R over-expressed tumors and diseases
will be still held.
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